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(57) . The record position information of broadcasts 
is used to evaluate the blank length from the tape head 
up to the record start position of the first broadcast. The 
blank length from the record end position of the broad- 
cast up to the record start position of the next broadcast 
is evaluated (ST12). The blank lengths are compared 
(ST1 4,ST1 5) up to the last broadcast sequentially to de- 
tect the longest blank section. The longest blank section 
is compared (ST17) with the blank lengths from the 
record end position of the last broadcast up to the tape 
end, and the longer one is discriminated (ST20) to be 
the blank section of the longest blank length. The max- 
imum available record time which depends on the re- 
cording mode is calculated (ST22) from the longest 
blank length, and is displayed. The maximum available 
record time of the recording medium can readily be de- 
tected. 
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(57) The record position information of broadcasts 
is used to evaluate the blank length from the tape head 
up to the record start position of the first broadcast. The 
blank length from the record end position of the broad- 
cast up to the record start position of the next broadcast 
is evaluated (ST12). The blank lengths are compared 
(ST1 4,ST1 5) up to the last broadcast sequentially to de- 
tect the longest blank section. The longest blank section 
is compared (ST17) with the blank lengths from the 
record end position of the last broadcast up to the tape 
end, and the longer one is discriminated (ST20) to be 
the blank section of the longest blank length. The max- 
imum available record time which depends on the re- 
cording mode is calculated (ST22) from the longest 
blank length, and is displayed. The maximum available 
record time of the recording medium can readily be de- 
tected. 
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Description 

[0001] The present invention relates to a method for 
estimating the available record time and a recording me- 
dium processing apparatus. s 
[0002] In recording an event on a recording medium, 
e.g., in recording a broadcast on a video cassette, it is 
known to confirm prior to the commencement of record- 
ing of the broadcast the length of the available record 
time so that the intended broadcast may be recorded 10 
without being cut off. 

[0003] This estimation of available record time is car- 
ried out by utilization of the value of tape counter of the 
recording medium processing apparatus, e.g., video 
tape recorder, which records events on the recording is 
medium and reproduces recorded events from the re- 
cording medium, or by utilization of the tape position 
which is detected at the setting of the video cassette on 
the video tape recorder. 

[0004] In the case of the detection of tape position, 20 
unless the video cassette is loaded to the video cassette 
recorder, the tape position cannot be detected and ac- 
cordingly the available record time cannot be estimated. 
In case the video cassette is taken out of the video tape 
recorder, the available record time cannot be estimated 25 
correctly from the counter value unless the counter val- 
ue is reset on the assumption that the tape position is 
the tape head. 

[0005] In any case, the estimated available record 
time is the time when the tape runs from the current tape 30 
position to the tape end position. On this account, even 
if an already recorded broadcast is judged to be negli- 
gible and the record position of the broadcast is convert- 
ed to an available recording area, the available record 
time will be estimated shorter when the unrecorded sec- 35 
tion from the tape position at the end of recording of the 
broadcast up to the tape end is small, and the broadcast 
cannot be recorded efficiently on the recording medium. 
[0006] According to a fi rst aspect of the present inven- 
tion, there is provided a method for estimating available 40 
record time on a recording medium, said method com- 
prising the steps of calculating the lengths of a plurality 
of blank sections on said recording medium, selecting 
the longest blank section among the blank sections, and 
determining the length of the longest blank section to be 45 
the maximum available record time of said recording 
medium. 

[0007] According to a second aspect of the invention, 
there is provided a recording medium processing appa- 
ratus for recording or reproducing events on a recording so 
medium comprising control means for estimating the 
available record time on said recording medium, where- 
in said control means calculates the lengths of a plurality 
of blank sections on said recording medium and it se- 
lects the longest blank section among the blank sec- 55 
tions, and then it determines the length of the longest 
blank section to be the maximum available record time 
of said recording medium. 



[0008] According to a preferred embobiment of this in- 
vention, the positions on a recording medium where no 
events are recorded and the record positions of events 
that have been judged to be negligible, e.g., the posi- 
tions of video cassette where no broadcasts are record- 
ed and the record positions of broadcasts that have 
been judged to be negligible, are discriminated as blank 
sections, and the longest blank section is detected 
among these blank sections. The available record time 
of the detected longest blank section is determined to 
be the maximum available record time of the recording 
medium. A memory card which records the record po- 
sition information of the recorded broadcasts is attached 
to the video cassette. When such the video cassette is 
brought close to the recording medium processing ap- 
paratus, i.e., video tape recorder, or when such the vid- 
eo cassette is loaded to the video tape recorder, or when 
a certain key operation or the like is implemented fol- 
lowing the load of the video cassette, the record position 
information is read out of the memory, card. Then, the 
maximum available record time is estimated based on 
the record position information and displayed. The 
amount of available record time is dependent on the re- 
cording mode, e.g., standard recording mode or long- 
time recording mode. 

[0009] The preferred embodiment of the invention 
therefore discriminates as blank sections the positions 
of the recording medium where no events are recorded 
and the record positions of events that have been 
judged to be negligible, and displays the available 
record time of the longest blank section among the blank 
sections as the maximum available record time of the 
recording medium. 

[001 0] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a schematic view of a video cassette to 

which a memory card is attached; 

Fig. 2 is a schematic block diagram of the memory 

card; 

Fig. 3 is an external view of recording medium 
processing apparatus, namely, a video tape record- 
er embodying the invention; 
Fig. 4 is a schematic cross-sectional view taken 
along line M' of Fig. 3; 

Fig. 5 is a schematic cross-sectional view taken 
along line ll-ll' of Fig. 3; 

Fig. 6 is an external view of another recording me- 
dium processing apparatus, namely, a video tape 
recorder, embodying the invention; 
Fig. 7 is a schematic cross-sectional view taken 
along line Ill-Ill 1 of Fig. 6; 

Fig. 8 is an external view of still another recording 
medium processing apparatus, namely, a video 
tape recorder embodying the invention; 
Fig. 9 is a schematic block diagram of the videotape 
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recorder; 

Fig. 10 is a schematic block diagram of communi- 
cation means, namely, a transmission and recep- 
tion processing unit; 

Fig. 11 is a schematic view of a video cassette in- 5 
tegrated with a cassette memory; 
Fig. 12 is a flowchart of steps in which a manual 
positioning-prompted display operation is carried 
out; 

Figs. 13A and 13B are schematic views of typical 
display screens on a display device; and 
Fig. 14 is a flowchart of steps in which a maximum 
available recording time is calculated. 

[0011] Fig. 1 is a schematic view of a video cassette 
10. To a concave part 11 of the video cassette 10 is at- 
tached illustratively a non-contact type memory card 20 
(simply called the memory card hereunder) as an aux- 
iliary memory. The memory card 20 as memory means 
has an antenna position indication 21 for determining 
the position of an antenna 201 , to be described later. 
[0012] The memory card 20 is structured as depicted 
in Fig. 2. The antenna 201 as communication means 
receives radio waves from an antenna 41a or 41b that 
serves as communication means of a video tape record- 
er 30, to be described later. A signal RFA received via 
the antenna 201 is supplied to a tuning circuit 202 and 
a power supply circuit 220. The tuning circuit 202 selects 
a modulated signal MAR having a predetermined carrier 
frequency out of the signal RFA sent from the antenna 
201 . The modulated signal MAR acquired by the tuning 
circuit 202 is amplified by an amplifier 203 up to a pre- 
determined level before being fed to a demodulator 204. 
The demodulator 204 demodulates the modulated sig- 
nal MAR to obtain a received data signal DMR. The re- 
ceived data signal DMR is supplied to a microcomputer 
210 via a communication control circuit 205. 
[0013] The microcomputer 210 is connected to a 
ROM (read only memory) 211. Using control programs 
stored in the ROM 211 , the microcomputer 210 controls 
various parts of the memory card 20. The microcomput- 
er 210 is also connected to an EEPROM (electrically 
erasable and programmable read only memory) 212. 
The memory 212 stores information about programs 
(dates of recordings, recording start times, channel 
numbers, recorded program positions, etc.) contained 
in the received data signal DMR. When information is 
read from the EEPROM 212 by the microcomputer 210 
to generate a transmitted data signal DMS, the gener- 
ated signal DMS is fed to a modulator 206 via the com- 
munication control circuit 205. 

[0014] The modulator 206 modulates the transmitted 
data signal DMS thus supplied into a signal MBS having 
a predetermined carrier frequency. The modulated sig- 
nal MBS obtained by the modulator 206 is amplified by 
an amplifier 207 up to a signal level sufficiently high for 
communication before being forwarded to the antenna 
201. In turn, the antenna 201 transmits the modulated 



signal MBS at the carrier frequency. 
[0015] The power supply circuit 220 generates elec- 
tric power by exploiting electromagnetic coupling be- 
tween the antenna 201 on the one hand and the antenna 
41a or 41b of the video tape recorder 30 on the other 
hand. The power thus generated is used by the memory 
card 20. 

[0016] Fig. 3 is an external view of the video tape re- 
corder 30. A front panel of the video tape recorder 30 
has a loading port 31 through which a video cassette 
can be loaded, a power switch 32, an operation input 
part 33 for switching video tape recorder operations, and 
a display unit 34 for displaying operation status and re- 
lated data. Also furnished are an antenna marking 35 
indicating where the antenna 41a is located inside the 
front panel of the video tape recorder 30, and a commu- 
nication indicator 36 indicating whether communication 
is in progress with the memory card 20 of a video cas- 
sette by use of the antenna 41a. 
[0017] Whereas the memory card 20 is powered for 
its activity and for communication through electromag- 
netic coupling, the power is not available if the antenna 
201 of the memory card 20 is not correctly aligned with 
the antenna 41a or 41b of the video tape recorder 30. 
To ensure communication between the antenna 201 of 
the memory card 20 and the antenna 41a of the video 
tape recorder 30 requires manually positioning the video 
cassette 10 close to the video tape recorder 30 using 
the antenna marking 35 (reference element) at the front 
panel in such a manner that the antenna 201 of the 
memory card 20 is faced with the antenna 41a inside 
the front panel. 

[001 8] Fig. 4 is a schematic cross-sectional view tak- 
en along line l-l' of Fig. 3, showing how the video cas- 
sette 10 is positioned manually close to the video tape 
recorder 30. As shown in Fig. 4, the use of the antenna 
marking 35 makes it easy to position the antenna 201 
of the memory card 20 face to face with the antenna 41 a 
of the video tape recorder 30. Electric power used for 
communication and the activity of the memory card 20 
is tapped from electromagnetic coupling between the 
antennas 201 and 41a. 

[0019] Fig. 5 is a schematic cross-sectional view tak- 
en along line I l-l I' of Fig. 3. When the video cassette 10 
is loaded in the video tape recorder 30 as depicted in 
Fig. 5, the antenna 201 of the memory card 20 is faced 
with the antenna 41b inside the videotape recorder 30. 
Thus the electric power used by the memory card 20 for 
its activity and for communication is tapped from elec- 
tromagnetic coupling between the antennas 201 and 
41b. 

[0020] The antenna marking 35, as described above, 
is used to position manually the video cassette 1 0 close 
to the video tape recorder 30 so as to align the antennas 
201 and 41a. Alternatively, a concave part 37 may be 
formed as another reference element at the front panel 
of the video tape recorder 30, as illustrated in Fig. 6. 
[0021] The concave part 37 is made slightly wider 
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than the height of the video cassette 10. The antenna 
41a is located inside the front panel where the concave 
part 37 is formed. The antenna 41a is located in such a 
manner that, when the video cassette 10 is so posi- 
tioned manually as to let one of its edges contact an 
edge 37a of the concave part 37, the antenna 41a 
comes face to face with the antenna 201 of the memory 
card 20. 

[0022] Fig. 7 is a schematic cross-sectional view tak- 
en along line Ill-HP of Fig. 7. As shown in Fig. 7, the an- 
tennas 201 and 41a are aligned correctly by simply po- 
sitioning the video cassette 10 manually close to a suit- 
able location where the concave part 37 is formed. This 
ensures communication and provision of electric power. 
[0023] There may be a case where a card type mem- 
ory such as an IC card is equipped with the same circuits 
and antennas for data transmission and reception as 
those of the memory card 20. That card type memory 
may be used illustratively to store booking information 
about programs to be recorded and to supply the infor- 
mation to the videotape recorder 30. In such a case, a 
concave part may be formed so as to conform to the 
shape of the card type memory. As is the case with the 
video cassette 10, the concave formation to accommo- 
date the card type memory also makes it easy to align 
the antennas. 

[0024] When both the memory card 20 attached to the 
video cassette 10 and the card type memory are used 
to communicate information, separate concave parts 
may be formed to conform to the shapes of the respec- 
tive memories. Alternatively, a single concave part 38 
may be formed so as to conform simultaneously to the 
shapes of both the memory card 20 of the video cassette 
10 and the card type memory, with the antenna 41a be- 
ing shared. An area 38a of the concave part 38 corre- 
sponds to the memory card of the video cassette 1 0; an 
area 38b corresponds to the card type memory. 
[0025] Fig. 9 is a schematic block diagram of the video 
tape recorder 30. The antennas 41 a and 41 b inside the 
video tape recorder 30 are connected to a transmission 
and reception processing unit 42 constituting part of the 
communication means of the invention. The transmis- 
sion and reception processing unit 42 is connected to a 
control unit 50 made of a microcomputer constituting an- 
other part of the communication means. Communica- 
tion takes place between the memory card 20 and the 
control unit 50. The transmission and reception process- 
ing unit 42, the antennas 41a and 41b, and the control 
unit 50 make up communicating means of this invention. 
[0026] Fig. 10 is a schematic block diagram of the 
transmission and reception processing unit 42. Using 
the antenna 41 a or 41 b, the unit 42 receives radio waves 
coming from the antenna 201 of the memory card 20. 
The signal RFB received via the antenna 41a or 41 b is 
supplied to a tuning circuit 422. 
[0027] The tuning circuit 422 selects a modulated sig- 
nal MBR having a predetermined carrier frequency out 
of the received signal RFB. The modulated signal MBR 



obtained by the tuning circuit 422 is amplified by an am- 
plifier 423 up to a predetermined level before being fed 
to a demodulator 424. The demodulator 424 demodu- 
lates the modulated signal MBR to acquire a received 
5 data signal DVR. The received data signal DVR is sup- 
plied to the control unit 50 via a communication control 
circuit 425. 

[0028] The control unit 50 provides a transmitted data 
signal DVS containing information about programs. The 

10 transmitted data signal DVS is fed to a modulator 426 
via the communication control circuit 425. 
[0029] The modulator 426 modulates the transmitted 
data signal pVS to obtain a signal MAS having a prede- 
termined carrier frequency. The modulated signal MAS 

*s acquired by the modulator 426 is amplified by an ampli- 
fier 427 up to a signal level sufficiently high for commu- 
nication before being sent to the antenna 41a or 41b. 
The antenna 41a or 41b then transmits the modulated 
signal MAS at the carrier frequency. 

20 [0030] A signal RFT is obtained when broadcast radio 
waves are received by an antenna 61 shown in Fig. 9. 
The signal RFT is fed to a tuner unit 51 . The tuner unit 

51 selects broadcast waves having a specific frequency 
to generate a video signal VT. The video signal VT is 

25 supplied to a signal processing unit 52. The signal 
processing unit 52 processes the video signal VT into- 
a write signal WS. The write signal WS is fed to a deck 
mechanism 53. In the deck mechanism 53, a rotary 
head (not shown) records the write signal WS to a video 

30 tape in the video cassette 10. 

[0031] When the video tape is played back, a repro- 
duced signal RS is sent from the deck mechanism 53 to 
the signal processing unit 52. The signal processing unit 

52 processes the reproduced signal RS to generate a 
35 reproduced video signal VP. The reproduced video sig- 
nal VP is supplied to a character generator 54. 
[0032] The character generator 54 constituting part of 
the control means of this invention generates a video 
signal VC based on a control signal CC from the control 

40 unit 50. Said video signal VC is used to display informa- 
tion about programs. The character generator 54 and 
the control unit 50 make up the control means. In the 
character generator 54, the generated video signal VC 
is multiplexed with the reproduced video signal VP from 

45 the signal processing unit 52. The resulting signal from 
the character generator 54 is a video output signal 
VOUT that is output by the video tape recorder 30. Al- 
ternatively, the reproduced video signal VP and selected 
components of the generated video signal VC are mul- 

50 tiplexed to make up a video output signal VOUT that 
comes out of the video tape recorder 30. The video out- 
put signal VOUT is supplied to a display device 65. In 
turn, the display device 65 displays reproduced images 
and information that denotes programs. 

55 [0033] The control unit 50 of the video tape recorder 
30 generates a control signal CT for controlling the tuner 
unit 51, signal processing unit 52 and deck mechanism 
53. At the same time, the control unit 50 performs com- 
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munication with the memory card 20 attached to the vid- 
eo cassette 10. Furthermore, the control unit 50 gener- 
ates the control signal CC based on the received data 
signal DVR from the transmission and reception 
processing unit 42. The control unit 50 is connected to 
the operation input part 33 that allows the video tape 
recorder 30 to be switched in operation. The switching 
of tape recorder operations may be carried out alterna- 
tively by use of a remote controller or like device over a 
telephone line. A display signal DP is sent from the con- 
trol unit 50 to the display unit 34. Given the signal DP, 
the display unit 34 indicates operation status and related 
data. 

[0034] The communication indicator 36 constituting 
part of the indicating means connected to the control unit 
50 gives an indication, based on an indication control 
signal TS, about communication status at the antenna 
201 of the memory card 20 and at the antenna 41a of 
the video tape recorder 30. 

[0035] Illustratively, the communication indicator 36 is 
composed of a light-emitting diode that lights or blinks 
to indicate whether communication is in progress or is 
terminated. Obviously, the display unit 34 may double 
alternatively as the indicating means displaying the 
communication status. 

[0036] An audio output unit 55 connected to the con- 
trol unit 50 outputs a sound regarding the communica- 
tion status at the antennas 201 and 41a on the basis of 
an audio signal TA from the control unit 50. Illustratively, 
the audio output unit 55 is composed of a buzzer that 
sounds upon completion of communication. The audio 
output unit 55 constitutes part of the indicating means. 
[0037] Although the memory card 20 is attached to the 
video cassette 10 as its auxiliary memory in the above 
embodiments, this is not limitative of the invention. An- 
other type of memory such EEPROM may be placed as 
an auxiliary memory or a built-in cassette memory into 
the video cassette. Such a video cassette 1 5 comprising 
a cassette memory has a contact part 16 for communi- 
cation, as illustrated in Fig. 11. Where the video cassette 
1 5 is to be used by the video tape recorder 30, the latter 
should have a terminal part for connection with the con- 
tact part 16 of the cassette. That terminal part is con- 
nected to the control unit 50. 

[0038] In the video tape recorder 30 of the above con- 
stitution, under the signals from the control unit 50, the 
program information including the recorded position in- 
formation about programs recorded on a video cassette 
is stored on the auxiliary memory of that video cassette. 
When any one of the programs recorded on the video 
cassette is to be selected, the program information is 
read from the auxiliary memory of the cassette. On the 
basis of the program information thus retrieved, the con- 
trol signal CC is generated and supplied to the character 
generator 54. Given the control signal CC, the character 
generator 54 generates the video signal VC for informa- 
tion display and sends the generated signal to the dis- 
play device 65. In turn, the display device 65 displays 



on its screen the information about the programs. 
[0039] The display device 65 also displays a blank 
tape portion based on the information read from the aux- 
iliary memory of the video cassette. Specifically, a dis- 
5 play "BLANK TIME" appears on the screen indicating 
the longest available blank portion of the tape based on 
the recorded positions of the programs deemed no long- 
er needed and on that portion of the tape which is judged 
unrecorded. 

[0040] The embodiment of the invention works as fol- 
lows: Programs are recorded successively on the video 
cassette 10. At the end of each of the recorded pro- 
grams and upon completion of the recording operation, 
program information about the recorded program posi- 
tions is stored successively into the memory card 20 of 
the video cassette 10. 

[0041] If any of the programs recorded on the video 
cassette 10 is regarded as unnecessary, the program 
information about that program is erased from the mem- 
ory card 20. When a new program is recorded, program 
information about the newly accommodated program is 
stored into the memory card 20. At the same time, that 
portion of the recorded program position information 
which concerns any overlapping recordings is erased. 
If a new program is overwritten onto a previously record- 
ed program to such an extent that the already recorded 
program becomes shorter than a predetermined period 
of time (e.g., 15 minutes) in duration, then the program 
information about that old program is erased from the 
memory card 20. 

[0042] The program information kept in the memory 
card 20 is retrieved for the display onto the display de- 
vice 65 on three occasions: (a) when the video cassette 
1 0 is positioned manually close to the video tape record- 
er 30 to get the antenna 201 of the memory card 20 
faced with the antenna 41a of the video tape recorder 
30; (b) when the video cassette 10 is loaded into the 
video tape recorder 30; or (c) when program search 
mode is selected by the operation input part 33 or re- 
mote controller of the video tape recorder 30 in order to 
select programs from those recorded on the video cas- 
sette 10. 

[0043] Fig. 1 2 is a flowchart of steps in which the video 
cassette 10 is positioned manually close to the video 
cassette recorder 30 to read program information from 
the memory card 20. 

[0044] In step ST1 of Fig. 12, a signal for prompting 
the information to be read from the memory card 20, e. 
g., an address signal denoting positions at which the in- 
formation is recorded, is modulated and transmitted via 
the antenna 41a. 

[0045] In step ST2, a check is made to judge whether 
the signal representing the information is received by 
the antenna 41a. When the video cassette 10 is not po- 
sitioned manually close to the video tape recorder 30, 
no signal carrying the information is fed to the antenna 
41a and then step ST2 is reached again. When the video 
cassette 10 is manually positioned close to a suitable 
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location of the video cassette recorder 30, relevant parts 
of the memory card 20 on the video cassette 1 0 are pow- 
ered. On the basis of the signal prompting information 
retrieval, which is received from the antenna 41a, pro- 
gram information is read from the memory card 20 and $ 
transmitted via the antenna 201, The signal sent from 
the antenna 201 is received by the antenna 41a. Hence 
comes the judgment that the signal representing the in- 
formation has been received, and step ST3 is reached. 
In step ST3, ail program information in the memory card 
20 is read out. Step ST3 is followed by step ST4. 
[0046] In step ST4, a check is made to judge whether 
al! program information has been read out without error. 
When any error is detected in step ST4, step ST1 is 
reached again; when no error is detected, step ST5 is 
reached. 

[0047] In step ST5, a check is made to judge whether 
the video tape recorder 30 is turned off. When the video 
tape recorder 30 is found to be turned off, the machine 
is turned on in step ST6 before step ST7 is reached. 
When the video tape recorder 30 is judged to be on in 
step ST5, step ST7 is reached immediately. 
[0048] In step ST7, the display device 65 displays a 
manual position in g-prompted display screen based on 
the program information and related data from the mem- 
ory card 20. This completes the manual positioning- 
prompted display operation. 

[0049] While the program information is being read, 
the communication indicator 36 as shown in Fig. 9 indi- 
cates communication status. When al! program informa- 
tion has been retrieved and displayed in the form of the 
manual positioning-prompted display screen, the audio 
output unit 55 outputs a sound verifying the end of the 
manual positioning-prompted display operation. 
[0050] Fig. 13A shows a typical manual positioning- 
prompted display screen. A tape title is displayed in a 
tape title display area 651 a on the basis of the program 
information retrieved from the memory card 20. A pro- 
gram display area 651 b on the screen displays program 
information about the programs recorded on the video 
cassette 10. On a single page of the manual positioning- 
prompted display screen, illustratively up to six program 
titles and their recording dates are displayed chronolog- 
ically to permit easy verification of the programs record- 
ed on the video cassette 10. The subsequent page or 
pages of the screen are called up by operating a suitable 
key on the operation input part 33 or remote controller 
of the video tape recorder 30. Ablank display area 651c 
indicates under the title "BLANK TIME" the maximum 
available recording time on the video tape in accordance 
with the program information. 

[0051] Fig. 14 is a flowchart of steps in which a max- 
imum available recording time is calculated. In step 
ST11, a variable M is set to 1. Then step ST12 is 
reached. 

[0052] In step ST1 2, recorded program position infor- 
mation included in the program information read from 
the memory card 20 is used as the basis for calculating 



a blank length between the tape top and the recording 
start position of an M-th program from the tape top. The 
blank length thus calculated is set to a variable A. 
[0053] In step ST1 3, the variable M is incremented by 
1 and the newly established value is set to a variable N. 
Step ST13 is followed by step ST14. 
[0054] In step ST14, a blank length is calculated be- 
tween the recording end position of the M-th program 
from the tape top and the recording start position of an 
N-th program. The blank length thus calculated is set to 
a variable B, and step ST15 is reached. 
[0055] In step ST1 5, the variable A is compared with 
the variable B. When the variable B is judged to be great- 
er than the variable A, step ST16 is reached. When the 
variable B is not found to be greater than the variable A, 
step ST17 is reached. 

[0056] In step ST1 6, the value of the variable B is set 
to the variable A. Step ST16 is followed by step ST17. 
[0057] In step ST 1 7, a check is made to judge whether 
the N-th program is the last recorded program, i.e., the 
program recorded the closest to the tape end. If the N- 
th program is not judged to be the last recorded pro- 
gram, step ST18 is reached in which the variable M is 
incremented by 1 . With the newly incremented value of 
the variable M established, step ST1 3 is reached again. 
When the N-th program is found to be the last recorded 
program in step ST17, step ST1 9 is reached. 
[0058] In step ST19, a blank length between the re- 
cording end position of the N-th program and the tape 
end is calculated. The blank length thus calculated is 
set to the variable B. Step ST19 is followed by step 
ST20. 

[0059] In step ST20, the variable A is compared with 
the variable B. If the variable B is judged to be greater 
than the variable A, step ST21 is reached. If the variable 
B is not found to be greater than the variable A, step 
ST22 is reached. 

[0060] In step ST22, the value of the variable A is es- 
tablished as the maximum blank length. The maximum 
available recording time is calculated on the basis of that 
maximum blank length and of a currently selected re- 
cording mode of the video tape recorder 30 (e.g., either 
standard recording mode or long-playing recording 
mode). This completes the processing of Fig. 14. 
[0061] The maximum available recording time varies 
with the recording mode in effect. The screen thus dis- 
plays the calculated maximum available recording time 
corresponding to the currently selected recording mode 
that is also indicated. When recording modes are 
switched by the operation input part 33 or remote con- 
troller of the video tape recorder 30 (constituting mode 
setting means), the maximum available recording time 
is again calculated according to the newly selected re- 
cording mode. The newly provided recording time is 
then displayed corresponding to the newly established 
recording mode that is also indicated. 
[0062] The manual positioning-prompted display 
screen is terminated in two cases: when an operation 
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key different from the keys for feeding pages or for 
switching recording modes is operated, or when a pre- 
determined period of time has elapsed with no operation 
carried out. 

[0063] In the manner described, simply positioning 5 
the video cassette 10 manually close to a suitable loca- 
tion of the video tape recorder 30 causes the display 
device 65 automatically to display information about 
programs recorded on the video cassette 1 0. The pro- 
grams recorded on the video cassette 1 0 are thus easily 
known without having to load the cassette into the video 
tape recorder 30. With one video cassette 10 after an- 
other positioned manually close to a suitable location of 
the video tape recorder 30, the display unit 34 of the 
tape recorder allows the user to find out easily which 
video cassette is needed to videotape a new program 
in its entirety based on the maximum available recording 
time displayed on the small display area of the unit 34; 
there is no need to utilize the display device 65. When 
a tape title is displayed on the display unit 34 for each 
video cassette, it is easy to find the video cassette con- 
taining the desired program without recourse to the dis- 
play device 65. 

[0064] Program information is read from the memory 
card 20 via the antenna 41 b and displayed as a program 
search screen on the display device 65 when the video 
cassette 1 0 is loaded into the video tape recorder 30, or 
when, with the video cassette 10 loaded in the video 
tape recorder 30, the operation input part 33 or remote 
controller of the video tape recorder 30 is operated to 
select program search mode in which programs record- 
ed on the video cassette 10 are selected. Fig. 13B 
shows a typical program search screen that appears on 
the display device 65. 

[0065] A tape title display area 652a on the program 
search screen displays a tape title. A program display 
area 652b indicates the information about the programs 
recorded on the video cassette. In addition to program 
titles and their recording dates, the program search 
screen also displays program categories, broadcasting 
station names, recording time periods and recording 
modes. When the program titles are not stored, then the 
days of the week on which programs are recorded, their 
recording start times, and the relevant channel numbers 
are displayed. As is the case with the manual position- 
ing-prompted display screen, a blank display area 652c 
indicates a maximum available recording time along 
with a recording mode. 

[0066] The program search screen also includes a 
tape bar display 652d indicating recorded program po- 
sitions on the tape. When a program is selected with a 
cursor moved on the screen by operation of the opera- 
tion input part 33 or remote controller, the program point- 
ed to by the cursor is highlighted for distinction from the 
other program indications. Highlighting typically in- 
volves changing colors and/or brightness of the selected 
program title and the corresponding date of recording, 
or giving the indications in question in a three-dimen- 



sional fashion. The tape bar display 652d also highlights 
the recorded position of the cursor-indicated program 
(shown shaded in Fig. 1 3B) for distinction from the re- 
corded positions of the other programs. 
[0067] When the cursor is set to the position of the 
blank display area 652c, that area is highlighted. At the 
same time, in the tape bar display 652d, the longest 
available blank portion has its display attributes 
changed for distinction from the other blank tape por- 
tions. For example, an external frame of that position of 
the tape bar display which corresponds to the longest 
available blank portion is changed in color. 
[0068] When a video cassette 10 to which a memory 
card 20 is attached is loaded in the video tape recorder 
30, with the information from the memory card 20 being 
referenced or edited on the screen, the transmission or 
reception of information about any other video cassette 
via the antenna 41a is halted. 

[0069] In this manner, the maximum available record 
time can be displayed correctly when the video cassette 
10, with the memory card 20 being attached thereto, is 
brought close to the video tape recorder 30 or when a 
video cassette having the auxiliary memory device is 
loaded to the video tape recorder 30, whereby it is read- 
ily possible to estimate as to whether the intended 
broadcast can be recorded on that video cassette. 
Moreover, in case the blank section from the position of 
the end of recording of a broadcast up to the position of 
tape end is short, when there is a long intermediate 
blank section or a long record area of a broadcast that 
is judged to be negligible, this blank section is counted 
in the available record time, whereby it is possible to 
record broadcasts efficiently. The displays of maximum 
available record time as shown in Figs. 13A and 13B 
are solely exemplary, and thus the invention is not re- 
stricted thereto. 

[0070] Although in the foregoing embodiment, the 
memory card 20 is attached on the video cassette 10 
and the video tape recorder 30 is designed to write on 
the memory card 20 the broadcast information of the 
broadcasts which are recorded on the video cassette 1 0 
and read the information out of the memory card 20, the 
information carrying apparatus is not confined to the vid- 
eo cassette 10, with the memory card 20 being attached 
on it, and the video tape recorder 30 which uses a card- 
type memory device, but instead, it can be an apparatus 
which uses a disc-type recording medium or the like. 
[0071] The invention may be embodied in other spe- 
cific forms without departing from the essential charac- 
teristics thereof. The present embodiments are there- 
fore to be considered in all respects as illustrative and 
not restrictive, the scope of the invention being indicated 
by the appended claims rather than by the foregoing de- 
scription. 
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Claims 

1 . A method for estimating available record time on a 
recording medium, said method comprising the 
steps of: 

calculating the lengths of a plurality of blank 
sections on said recording medium; 
selecting the longest blank section among the 
blank sections; and 

determining the length of the longest blank sec- 
tion to be the maximum available record time 
of said recording medium. 

2. The method according to claim 1, wherein said 
blank sections include positions where no events 
are recorded and positions where events that have 
been judged to be negligible are recorded. 

3. The method according to claim 2, said method com- 
prising the additional steps of: 

recording on memory means which is integrat- 
ed on said recording medium or the casing en- 
closing said recording medium, event informa- 
tion inclusive of information on the record posi- 
tions of events recorded on said recording me- 
dium; and 

reading said event information out of said mem- 
ory means and detecting said blank sections 
based on the event information. 

4. The method according to claim 3, wherein the event 
information of said event is deleted from said mem- 
ory means when the event recorded on said record- 
ing medium is judged to be negligible. 

5. The method according to claim 3, wherein a record- 
ing medium processing apparatus which records or 
reproduces events on said recording medium reads 
said event information out of said memory means 
when said recording medium is brought close to 
said recording medium processing apparatus; and 
said method comprising the additional step of dis- 
playing said read event information as the maxi- 
mum available record time. 

6. The method according to claim 3, wherein a record- 
ing medium processing apparatus which records or 
reproduces events on said recording medium reads 
said event information out of said memory means 
when said recording medium is loaded to said re- 
cording medium processing apparatus; and said 
method comprising the additional step of displaying 
said read event information as the maximum avail- 
able record time. 

7. The method according to claim 3, wherein a record- 



ing medium processing apparatus which records or 
reproduces events on said recording medium reads 
said event information out of said memory means 
when said recording medium is loaded to said re- 
5 cording medium processing apparatus and a pre- 
determined operation is carried out; and said meth- 
od comprising the additional step of displaying said 
read event information as the maximum available 
record time. 

10 

8. The method according to claim 3, wherein said re- 
cording medium comprises a video tape and said 
memory means is provided on the video cassette 
which encloses said video tape. 

15 

9. The method according to claim 3, wherein said re- 
cording medium comprises a video tape and said 
memory means is formed inside the video cassette 
which encloses said video tape. 

20 

10. The method according to claim 3, wherein said re- 
cording medium comprises a magnetic disc and 
said memory means is formed on said disc. 

25 11. The method according to claim 3, wherein when a 
new event is recorded over an event recorded on 
said recording medium, event information of said al- 
ready recorded event is altered. 

30 12. The method according to claim 11, wherein when 
said already recorded event is shortened below a 
predetermined time due to the overwriting, event in- 
formation of said already recorded event is deleted 
from said memory means. 

35 

1 3. The method according to claim 7, wherein said pre- 
determined operation is to commence the search of 
an event. 

40 14. The method according to claim 5, wherein said re- 
cording medium processing apparatus has a stand- 
ard recording mode and a long-time recording 
mode, and calculates and displays the maximum 
available record time depending on the selected 

45 mode. 

15. The method according to claim 14, wherein said re- 
cording medium processing apparatus displays the 
selected mode together with the maximum availa- 

so ble record time. 

16. The method according to claim 5, wherein said re- 
cording medium processing apparatus displays the 
maximum available record time on the front display 

55 section. 

17. The method according to claim 6, wherein said re- 
cording medium processing apparatus has a stand- 
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ard recording mode and a long-time recording 
mode, and calculates and displays the maximum 
available record time depending on the selected 
mode. 

18. The method according to claim 17, wherein said re- 
cording medium processing apparatus displays the 
selected mode together with the maximum availa- 
ble record time. 

19. The method according to claim 6, wherein said re- 
cording medium processing apparatus displays the 
event record positions and the blank sections in a 
bar graph fashion. 

20. The method according to claim 1 9, wherein said re- 
cording medium processing apparatus displays the 
blank section corresponding to the maximum avail- 
able record time in a fashion different from that of 
other blank sections. 

21. The method according to claim 7, wherein said re- 
cording medium processing apparatus has a stand- 
ard recording mode and a long-time recording 
mode, and calculates and displays the maximum 
available record time depending on the selected 
mode. 

22. The method according to claim 21 , wherein said re- 
cording medium processing apparatus displays the 
selected mode together with the maximum availa- 
ble record time. 

23. The method according to claim 7, wherein said re- 
cording medium processing apparatus displays the 
event record positions and the blank sections in a 
bar graph fashion. 

24. The method according to claim 23, wherein said re- 
cording medium processing apparatus displays the 
blank section corresponding to the maximum avail- 
able record time in a fashion different from that of 
other blank sections. 

25. A recording medium processing apparatus for re- 
cording or reproducing events on a recording me- 
dium comprising control means for estimating the 
available record time on said recording medium, 

wherein said control means calculates the 
lengths of a plurality of blank sections on said re- 
cording medium and it selects the longest blank 
section among the blank sections, and then it de- 
termines the length of the longest blank section to 
be the maximum available record time of said re- 
cording medium. 

26. The apparatus according to claim 25, wherein said 
control means treats as blank sections the positions 



where no events are recorded and the positions 
where events that have been judged to be negligible 
are recorded. 

5 27. The apparatus according to claim 26 comprising 
further communication means, said communication 
means communicating the event information inclu- 
sive of information on the record positions of events 
recorded on said recording medium with memory 

10 means which stores the event information; and 

wherein said control means determines the 
blank sections based on the event information read 
out of said memory means. 

is 28. The apparatus according to claim 27, wherein said 
memory means is integrated on said recording me- 
dium or the casing enclosing said recording medi- 
um. 

20 29. The apparatus according to claim 27, wherein when 
the event recorded on said recording medium is 
judged to be negligible, said apparatus deletes the 
event information of said event from said memory 
means. 

25 

30. The apparatus according to claim 25 comprising 
further display means, and 

wherein said control means displays the max- 
imum available record time of said recording medi- 
co urn on said display means. 

31. The apparatus according to claim 27 comprising 
further display means, and 

wherein said control means displays the max- 
35 imum available record time of said recording medi- 
um on said display means. 

32. The apparatus according to claim 27, wherein said 
control means displays the event information on 

40 said display means. 

33. The apparatus according to claim 27, wherein said 
communication means implements the communi- 
cation in a non-conduct manner. 

45 

34. The apparatus according to claim 33, wherein said 
apparatus includes in the front interior thereof an 
antenna for the communication, said communica- 
tion means communicating with said memory 

50 means when said recording medium is brought 
close to said antenna. 

35. The apparatus according to claim 34 comprising 
further display means, and 

55 wherein said control means displays the max- 

imum available record time of said recording medi- 
um on said display means. 
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36. The apparatus according to claim 33 comprising 
further an antenna for the communication located 
in the interior of the insertion port for loading said 
recording medium; and 

wherein said communication means commu- 
nicates with said memory means when said record- 
ing medium is put into said insertion port. 

37. The apparatus according to claim 36 comprising 
further display means; and 

wherein said control means displays the max- 
imum available record time of said recording medi- 
um on said display means. 

38. The apparatus according to claim 33 further com- 
prising: 
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42. The apparatus according to claim 35, wherein said 
control means displays the maximum available 
record time on the front display section of said ap- 
paratus. 

5 

43. The apparatus according to claim 37, wherein said 
control means displays the event record positions 
and blank sections in a bar graph fashion on said 
display means. 

10 
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a first antenna for the communication in the 
front interior thereof; and 

a second antenna for the communication inside 20 
the insertion port for loading said recording me- 
dium; 

wherein said communication means com- 
municates with said memory means by us- 25 
ing said first antenna when said recording 
medium is brought close to said first anten- 
na; 

wherein said communication means com- 
municates with said memory means by us- 30 
ing said second antenna when said record- 
ing medium is put into said insertion port, 
with the communication by use of said first 
antenna being inhibited during the commu- 
nication by use of said second antenna. 35 



39. The apparatus according to claim 34 comprising 
further detection means for detecting the state of 
power supply to said apparatus; and 

wherein said apparatus turns on the power 40 
supply when said detection means detects that the 
power supply is turned off in the case that said re- 
cording medium is brought close to said antenna. 

40. The apparatus according to claim 25 comprising 45 
further mode setting means for setting a recording 
mode of said recording medium; and 

wherein said control means calculates the 
maximum available record time depending on the 
recording mode set by said mode setting means. 50 

41. The apparatus according to claim 27 comprising 
further mode setting means for setting a recording 
mode of said recording medium; and 

wherein said control means calculates the ss 
maximum available record time depending on the 
recording mode set by said mode setting means. 
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